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Zinc Electrode Failure
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Zinc Motivation and Battery Electrochemistry

A Metallic Zn is inexpensive, ndaxic, and compatible with aqueous electrolyte A Failure due to Zn electrodes shows a characteristic second plateau on discharge

A Gravimetric discharge capacity of 82@Hg and volumetric discharge capacity of 58&&HmL

Discharge
Zn + 40H&= Zn(OH)* + 2¢
Charge
A Can be paired with inexpensive and Aoxic MnQ cathode
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A Aqueousbased chemistry has virtually zero fire hazard _ [ oz oo %
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A ZnMnQ, alkaline batteries that implement shallow
cycled anode and cathode materials achieve energy
density of50-100Wh/L
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A Utilizing the full 2 ecapacity of MnQalong with
25% Zrdepth-of-discharge (DODgouldyield
batterieswith an energydensity greater thar2O00Wh/L
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Zinc Electrode Cycle Life Study inMnO, Alkaline Batteries

A Znparticleelectrodescanbe cycledthousandsof times at extremelyshallowutilization
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10 20 30 a0 80 0 70 80 where, IS due to the hydrogen evolution reaction (HER),
20 (°) is due to short circuitg) s the mass of Zn at failure,

A Low Zn mass retention after cycling

is theinitial massof Zn,0 - IS the mass of Zn that moves

out of the anode) is the specific capacityf Zn,0
C/1hr rate C/1hr rate

is the cumulative dischargmpacity, and) IS the
cumulativechargecapacity

Conclusions

A Zn anodes fail due to loss of active material

A Conversion of Zn to irreversiblsnOand migration of Zn species reduce cycle life
A A characteristic second discharge plateau is observed to develop upon cycling
A Mass transfer limitations of hydroxide ion and zincate ion inhibit discharge

A Cumulative lifetime discharge capacity is not strongly dependent on Zn utilization A Multiple discharge potentials may be due to another electrochemical reaction
A An average plating efficiency of 92.4% was calculated based on a Zn material balance

A Electrode lifetime is 20 Ah/g Znregardless of the amount of Zn utilized fiycling
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